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24.2
Multidetector CT arthrography: back to the future
C. Winalski, United States of America 
Multidetector computed tomographic arthrography (MDCT-A) is an 
emerging technology for the assessment of articular disorders. A 
number of recent reports using this method have shown excellent 
results for the evaluation of intraarticular structures rivaling or 
exceeding the expectations of MR. In our early experience, we 
have found MDCT-A and magnetic resonance (MR) imaging to 
be complimentary examinations, each with its strengths and 
weaknesses. 
$5BSUISPHSBQIZJTOPUBOFXQSPDFEVSF*UXBT¾STUJOUSPEVDFEJOUIF
1980’s for the evaluation of knee menisci and the glenoid labrum. 
However, the CT technology at that time was limited to sequential, 
relatively thick slices of 1-2 mm that did not produce adequate 
multiplanar reformatted images for the evaluation of small structures 
in the sagittal and coronal plane. Since the examinations were limited 
to the axial plane, the technique was limited to those structures 
that could be visualized through proper positioning of the patient, 
and it was not widely adopted. The technological advancements of 
helical scanning and multidetector data acquisition provide images 
with near isotropic voxel dimensions that may be reformatted in any 
plane with nearly equal resolution to the plane of acquisition. Thus, 
coronal, sagittal and oblique images may be created from a single 
axial acquisition. Image resolution can be greater than that typically 
obtained by MR. Additionally, image acquisition times for joint 
imaging are one to two minutes for an entire exam rather than the 20 
to 45 minutes usually needed to acquire all of the image acquisitions 
for MR. However, MDCT-A exposed the patient to ionizing radiation 
while MR does not. 
CT without arthrography has limited image contrast between soft 
tissues when compared to MR, and intraarticular structures cannot 
be adequately evaluated. However, following intraarticular injection 
of iodinated radiographic contrast, the surfaces of the articular 
cartilage, menisci, labra and ligaments are outlined, and defects and 
UFBSTNBZCF¾MMFECZDPOUSBTUBHFOUSFTVMUJOHJOWBTUJNQSPWFNFOUT
in the visualization of these structures. 
Our protocol for a typical MDCT-A examination calls for the intra-
articular injection of iodinated contrast diluted to 150 mgI/ml to 
make the injectate near iso-osmolar. Depending on the particular 
contrast agent, full strength (300 mgI/ml or greater) may be double 
the osmolarity of serum and, following intraarticular injection, 
NBZ SFTVMU JOQPTUQSPDFEVSFQBJODBVTFECZBO JO¿VYPG¿VJEBOE
overdistention of the joint. Full strength contrast may be used in 
the knee if the injected volume is limited to 20cc and the patient 
is warned that their knee will continue to swell for several hours. 
8F QFSGPSN UIF JOKFDUJPOT VOEFS ¿VPSPTDPQJD HVJEBODF XJUI B
large enough volume to distend the joint (approximately 20cc for 
the knee, 14cc for the shoulder, 10cc for the hip). Imaging is then 
performed as quickly as possible following injections, ideally within 
15 minutes and no more than 30 minutes. If a gadolinium chelate MR 
contrast agent is added to the injectate, both an MDCT-A and an MR 
arthrogram can be performed following a single injection.1 If this is 
EPOFUIF.%$5"TIPVMECFBDRVJSFE¾STUTJODFUIFUJNJOHPGUIF.3
following injection appears to be less crucial. 
As with MR imaging, the details of the acquisition and reconstruction 
parameters for MDCT-A are critical for success. The slice thickness 
(< 1mm) and pitch (< 0.8) should be minimized, and the slice overlap 
NBYJNJ[FE 	
 $BSF TIPVME CF UBLFO UIBU UIF NVMUJQMBOBS
reconstructions have an adequate signal to noise ratio (SNR). Our 
protocol uses direct axial images reconstructed at 0.6 mm with 
40% overlap. Reformatted images in 3 anatomic planes (true axial, 
coronal and sagittal) that are 2mm thick are then created every 1mm. 
By optimizing the scan parameters, excellent results can be obtained 
even from dual row multidetector equipment.2
In 2000, some of the initial work on MDCT-A was reported for 
studies of the knee and shoulder.3, 4 Vande Berg et al. showed 
FYDFMMFOU TFOTJUJWJUZ BOE TQFDJ¾DJUZ GPS UIF EFUFDUJPO PG NFOJTDBM
tears4 and anterior cruciate ligament tears,5 and that MDCT-A 
is able to demonstrate articular cartilage defects.6 In an in vitro 
cadaveric analysis of the ankle, El-Khoury et al. showed MDCT-A was 
more accurate than MR in the determination of articular cartilage 
thickness.7 In clinical study of the wrist, MDCT-A proved more 
accurate than either MR or MR-arthrography for the diagnosis of 
ligament tears and cartilage lesions.1
In our clinical practice, we have begun exploring the use of MDCT-
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A for the evaluation of patients prior to and following orthopedic 
procedures. Evaluation of osteochondral lesions may be improved 
CZ .%$5" TJODF $5 DBO CFUUFS EF¾OF UIF NBSHJOT PG UIF CPOZ
fragment, the bony defect and the cysts than MR. Stability of the 
fragment can be assessed by both MR and MDCT-A by discontinuity 
of the subchondral bone plate by MR and the penetration of 
contrast agent beneath the fragment in MDCT-A or intraarticular 
MR arthrography. We have found MDCT-A especially useful after 
treatment of deep osteochondral lesions by bone grafting for 
assessment of incorporation of the bone graft into the host bone. 
8IJMF.3DBOBDDVSBUFMZEFUFSNJOFUIFUPUBM¾MMPGUIFEFGFDU JU JT
FBTJFSUPEJGGFSFOUJBUFUIFDBMDJ¾FEQPSUJPOPGUIFSFQBJSGSPNUIFTPGU
tissue component using MDCT-A. 
MDCT-A has been found to be accurate in the assessment of tears in 
the postoperative meniscal remnant.8 Whereas, accurate diagnosis 
of re-tears of the meniscus has been challenging by MR imaging. 
The post-surgical meniscus typically contains degenerated tissue 
than reaches the articular surface that may simulate a tear on MR. 
The use of intraarticular (direct) MR arthrography has improved the 
diagnosis re-tears, however the residual degenerative signal remains 
problematic. With MDCT-A, degenerated and normal meniscal tissue 
appear similar. Paradoxically, the relatively poor soft tissue contrast 
of CT may be an advantage. With MDCT-A, only torn meniscal 
remnants will show bright contrast within the meniscal substance. 
MDCT-A may also produce better images in patients with metallic 
hardware near the joint being imaged. Often the artifacts on MR 
images appear worse than those produced by MDCT. For patients 
with contraindications to MR, such as pacemakers or other non-
compatible implants, MDCT-A is often a good choice for joint 
imaging. Patients who are claustrophobic and those who have 
EJG¾DVMUZIPMEJOHTUJMMPGUFOUPMFSBUFBO.%$5"CFUUFS UIBOBO.3
examination. 
Other instances when MDCT-A may have a preference over MR 
include: preoperative planning for custom unicompartmental joint 
replacement – since the cartilage in the other joint compartments 
may be evaluated and, if the manufacturer can accept CT exams with 
joint contrast, the images for the prosthesis manufacture can be 
obtained with one examination. 
There are limitations of the MDCT-A technique. A major 
disadvantage of compared to MR is the poorer soft tissue image 
contrast. Detection of bone marrow lesions is poor by MDCT-A. 
5IFPSFUJDBMMZJOUSBBSUJDVMBSDPOUSBTUNBZCFEJG¾DVMUUPEJGGFSFOUJBUF
from subchondral bone in the evaluation of labral tears and cartilage 
¿BQT "EEJUJPOBMMZ QPPS DPBUJOH PG TUSVDUVSFT MJLF DBSUJMBHF BOE
menisci may limit the detection of abnormalities. Only additional 
investigation will determine if these concerns prove valid. While 
the higher resolution of MDCT-A compared to MR is a strong 
advantage for the evaluation of cartilage defects, the penetration 
of the intraarticular contrast into the damaged cartilage is essential 
for the detection of defects. In theory, this may limit the sensitivity 
of MDCT-A since deep cartilage lesions that do not penetrate the 
articular surface of the cartilage may escape detection on CT while 
they would be visible on MR. The risks of exposure of the patient to 
ionizing radiation and intraarticular injection with MDCT-A must be 
weighed against the information gained when compared to MR. 
In summary, MDCT-A is a promising technique for imaging of 
the joints that has proved to be accurate in the assessment of 
intraarticular structures including cartilage, menisci, and ligaments. 
It appears to offer complementary information to MR and MR 
BSUISPHSBQIZ'VSUIFSJOWFTUJHBUJPOTBSFOFFEFEUPEF¾OFJUTSPMFJO
the preoperative and postoperative evaluation of joints. 
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